Abstract -This revie.w covers 61 new diterpene alkaliids studied in China in recent years. They were isolated mainly frcrn Aconitum species, and also from one Delphinium and one Spirae.a species. The structurally ne features in the C19-.a]-kaloids include 5-OH and 15 -OH. In the C18-category, C-6 oxygenation was observed for the first time. 13C-:NMRof some alkaloids were discussed. In alkaline media, the spontaneous rupture of the C(14)-C(20) bond of hetidine (63) (68) where the C-6 keto group is involved. The immonium form (67) can be detected as the minor isomer in aqueous solution. CD spectra can be used to differentiate the positions of the keto functions at C-6, C-li and C-13 of thc hetidine type alkaloids.
13
The advent of C-NMR spectrometry as a. routine tool has vastly facilitated the unraveling of complex structures of the diterpene alkaloids. This review deals with 61 new structures uncovered in China from 1979 onward. At the time of this writing, more than twenty of these have not yet been published. To avoid excessive duplication of structural sketches, these corpounds are grouped into skeleta types 1-VI. All of the 61 new compounds are aseihled in Table 1 . Here the arbitrary distinction between V and VI is mainly dictated by convenience of presentation. Following the suggestion of some authors (ref. 1) . type II has been set apart from I and designated as C1E_alkaloi.ds. Episcopalidine(l2) is an esterified form of hetidine() recently available to us in gram quantities. We were at first led astray in the elucidation of the structure(l2) by the absence of the 0-6 carbonyl signal in the C-NMR spectrum and the presence of a spurious peak in the middle-field region. The missing 0-6 signal in episcopalidine turned out to be due to its long relaxation time T1 as the result of the presence of the benzoyl group which serves as part of a major axis of rotational motion for the whole molecule. A delay of 10 seconds is needed for the detection of the 0-6 signal. In contrast, the cyclohexanecarboxylic ester as well as hetidine itself apparently are devoid of a major axis and behave normally toward 130-NMR data acquisition. The only species of Spiraea jpnica recently examined by us turned out to be 0 () a rich source of unreported structures. We have listed a major part of them in Table 1 (51 to 61 (with 0-19 S) the C-l9R epimeric alternative has prohibitively high strain. 13C-N1VER of the salt in methanol showed the salt to be predominantly in the form of 68, to the virtual exclusion of . The latter, however, must have had at least transient existence in order to mediate the conversion of 66b to 66a, leading to the ultimate formation of 68. In aqueous medium, the existence of as a minor isomer was detected.
Facile interconversions with the intermediacy of have thus far thwarted our attempts of obtaining epimer 66a as a pure entity by basification of 68
with rapid work-up.
The interaction of the lone pair of electrons on nitrogen with the C-6 carbonyl would lead to trans-and cis-fusions of the oxazolidine rings in 66a and 661D, respectively, the N-atom behaving here as if configurationally inflexi1le
Here the involvement of the electron pair further accentuates the situation during salt formation, which utilizes only the oxygen atoms as sites of protonation, forming and 68. It remains to be seen if N-protonation occurs to any extent in oxazolidine-containing molecules with no C-6 carbonyl.
Out of the rich sources of Aconitum and Delphinium genera in China, about 65 species have been used in traditional herbal medicine as well as in folk-lore prescriptions (ref. 33 ) for anti-inflammatory, anti-bacterial, analgesic and anti-rheumatic purposes, and for the treatment of cardio-vascular diseases.
As promising clinical applications of pure isolates with rather recent vintage, we may cite the use of the analgesic lappaconitine, addiction-free (ref. 34) , and also of 3-acetylaconitine (ref. 35) . However, much pharmacologic work still remains to be done in order to fully exploit the multifaceted activities of various diterpene alkaloids.
